Exonuclease I manipulating primer-modified gold nanoparticles for colorimetric telomerase activity assay.
Telomerase is a widely accepted cancer biomarker. The conventional method for telomerase activity assay, the telomeric repeat amplification protocol (TRAP), is time-consuming and susceptible to contaminants. Therefore, development of simple and sensitive strategies for telomerase detection is still a challenging subject. Here we develop a highly sensitive method for telomerase detection based on primer-modified gold nanoparticles (GNPs) manipulated by exonuclease I (Exo I). In the absence of telomerase, Exo I digests the substrate nucleic acid on the surface of GNPs, inducing the GNPs' aggregation. In the presence of telomerase, the telomerase elongation products which fold into G-quadruplex are resistant to the digestion of Exo I, and protect the GNPs from aggregation. By using this method, we can detect telomerase activity in 100 HL-60 cancer cells mL(-1) by naked eyes, and the detection limit is 29 HL-60 cells mL(-1). This method is very simple and reliable, without any separation and amplification procedure. We also demonstrate the feasibility of this protocol for screening of telomerase inhibitors as anticancer agents. This method is promising to be applied in early clinical diagnosis and drug discovery.